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Introduction 
 
Natural feed additives have gained interest in recent years as substitutes for antibiotic growth promotors 
in animal production [1]. Thymol, the main component of Thymus vulgaris essential oil, is known for 
its strong antimicrobial activity, next to its antioxidant and immunomodulatory properties. The potential 
of this monoterpenoid as feed additive has therefore been investigated extensively in vivo [2], but effects 
are inconsistent. To effectuate a microbiota modulating effect in pigs, thymol should reach the lower 
gastro-intestinal tract (GIT). However, due to its lipophilic properties, thymol is quickly absorbed from 
the stomach and upper small intestine [3]. Glycosylation is known to increase water solubility, however 
glucosides of thymol are not antimicrobial per se [4], hence hydrolysis in the GIT is required for 
activation. We hypothesised that glycosylation of thymol would delay its absorption and subsequently 
would result in higher concentrations of free thymol in the lower GIT. 
Material and Methods 
 
Eighteen female piglets (body weight 24 kg ± 0.59 kg) were randomly allocated to three treatments and 
fed individually. Dietary treatments were as follows: the basal diet supplemented with 500 mg/kg thymol 
(T1) or equimolar amounts of thymol-α-D-glucopyranoside (TαG, T2) or thymol-β-D-glucopyranoside 
(TβG, T3). Animals were adapted to meal feeding with the basal diet for seven days. On day eight, 
piglets received six meals (2 h interval) of the experimental feed and were subsequently euthanized one 
to two hours after the last meal. The GIT was removed and contents of stomach, three parts of small 
intestine (SI1: 0-25%, SI2: 25-75%, SI3: 75-100% of total length) and caecum were gathered. Samples 
were extracted with organic solvents and analysed for thymol, TαG and TβG content by HPLC. Data 
were analysed by ANOVA using a linear model with treatment, gut location and their interaction as 
independent variable and piglet as random factor. 
Results and Discussion 
 
The total thymol concentration (sum of free and glycosylated form) in stomach was significantly higher 
when thymol was fed in pure form (3162 µmol/kg DM) compared to TβG (1802 µmol/kg DM), while 
it was intermediate for TαG (2351 µmol/kg DM; P>0.05) (Fig 1). These values correspond to 78, 71 and 
47% of the total thymol concentration originally present in feed for T1, T2 and T3, respectively. This 
indicates that thymol in pure form and from TαG was relatively stable in stomach, while TβG 
disappeared quickly. In SI1, the total thymol concentrations in T1, T2 and T3 decreased, leading to 
residual concentrations of 23, 35 and 21% relative to the feed content, respectively. This concentration 
drop from stomach to SI1 was significant for all treatments, indicating that more than 50% of the thymol 
present in stomach is absorbed in the upper part of the GIT, irrespective of the supplemented form. 
Along the small intestine, the supplementation with TαG resulted in the highest total thymol 
concentrations, although differences between treatments were statistically not significant (P>0.05). 
Glycosylation resulted in numerically higher thymol concentrations in caecum compared to the pure 
component.  
Interestingly, in SI2, SI3 and caecum a peak appeared in the chromatograms at the same retention time 
of TαG in all samples, which would result in TαG concentrations that are comparable across treatments 
(figure 2). This would mean that TαG is formed in lower GIT, probably by bacterial synthesis. Definite 
identification of the compound is pending. In conclusion, we could not demonstrate that feeding 
glucosides of thymol results in higher concentrations of free thymol in the lower gut of piglets as 
compared to providing free thymol, though the kinetics of the glucosides is not fully understood. 
Figure 2 Thymol-α-glucopyranoside concentration in function of gut location 
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Figure 1 Total (sum of free and conjugated) thymol concentration in function of gut location 
